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What Is Claimed Is: 

1. A composition for enhancing an immune response in an animal 
comprising: 

(a) a virus-like particle; and 

(b) an immunostimulatory substance; 

wherein said immunostimulatory substance is bound to said virus-like particle. 

2. The composition of claim 1 further comprising at least one 
antigen, wherein said antigen is bound to said virus-like particle. 

3. The composition of claim 1, wherein said immunostimulatory 
substance is a toll-like receptor activating substance. 

4. The composition of claim 1, wherein said immunostimulatory 
substance is a cytokine secretion inducing substance. 

5. The composition of claim 3, wherein said toll-like receptor 
activating substance is selected from the group consisting of, or alternatively 
consists essentially of: 



(a) 


immunostimulatory nucleic acids; 


00 


peptidoglycans; 


(c) 


lipopolysaccharides; 


(d) 


lipoteichonic acids; 


(e) 


imidazoquinoline compounds; 


(f) 


flagellines; 


(g) 


lipoproteins; 


CO 


immunostimulatory organic molecules; 


(i) 


unmethylated CpG-containing oligonucleotides; and 


0) 


any mixtures of at least one substance of (a), (b), (c), 




(d),(e),(f),(g),(h) and/or (i). 
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6. The composition of claim 5, wherein said immunostimulatory 
nucleic acid is selected from the group consisting of, or alternatively consists 
essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 

7. The composition of claim 6, wherein said ribonucleic acid is 
poly-(I:C) or a derivative thereof. 

8. The composition of claim 6, wherein said deoxyribonucleic 
acid is selected from the group consisting of, or alternatively consists 
essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

9. The composition of claim 1, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 

10. The composition of claim 1, wherein said virus-like particle 
lacks a lipoprotein-containing envelope. 

11. The composition of claim 1, wherein said virus-like particle is a 
recombinant virus-like particle. 



12. The composition of claim 11, wherein said virus-like particle is 
selected from the group consisting of: 

(a) recombinant proteins of Hepatitis B virus; 



WO 03/024481 



PCTYIB02/04132 



-157- 

(b) recombinant proteins of measles virus; 

(c) recombinant proteins of Sinbis virus; 

(d) recombinant proteins of Rotavirus; 

(e) recombinant proteins of Foot-and-Mouth-Disease virus; 

(f) recombinant proteins of Retrovirus; 

(g) recombinant proteins of Norwalk virus; 

(h) recombinant proteins of human Papilloma virus; 

(i) recombinant proteins of BK virus; 

(j) recombinant proteins of bacteriophages; 

(k) recombinant proteins of RNA-phages; 

(1) recombinant proteins of QjS-phage; 

(m) recombinant proteins of GA-phage 

(n) recombinant proteins of fr-phage; 

(o) recombinant proteins of AP 205-phage; 

(p) recombinant proteins of Ty; and 

(q) fragments of any of the recombinant proteins from (a) 
to (p). 



13. The composition of claim 12, wherein said virus-like particle is 
the Hepatitis B virus core protein. » 

14. The composition of claim 12, wherein said virus-like particle is 
the BK virus VP1 protein. 

15. The composition of claim 1, wherein said virus-like particle 
comprises recombinant proteins, or fragments thereof, of a RNA-phage. 

16. The composition of claim 15, wherein said RNA-phage is 
selected from the group consisting of: 

(a) bacteriophage QP; 

(b) bacteriophage Rl 7; 
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(c) bacteriophage fr; 

(d) bacteriophage GA; 

(e) bacteriophage SP; 

(f) bacteriophage MS2; 

(g) bacteriophage Mil; 

(h) bacteriophage MX1 ; 

(i) bacteriophage NL95 ; 
(k) bacteriophage f2; 

(1) bacteriophage PP7; and 

(m) bacteriophage AP205. 



17. The composition of claim 1, wherein said virus-like particle 
comprises recombinant proteins,or fragments thereof, of RNA-phage Qp. 

18. The composition of claim 1, wherein said virus-like particle 
comprises recombinant proteins, or fragments thereof, of RNA-phage AP 205. 

19. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide comprises the sequence: 

5 , X,X2CGX3X4 3 , 
wherein Xi, X2, X 3 , and X4 are any nucleotide. 

20. The composition of claim 19, wherein at least one of said 
nucleotide Xi, X2, X3, and X4 has a phosphate backbone modification. 

21. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide comprises, or alternatively consists essentially of, 
or alternatively consists of the sequence selected from the group consisting of: 

(a) TCCATGACGTTCCTGAATAAT; 

(b) TCCATGACGTTCCTGACGTT; 

(c) GGGGTCAACGTTGAGGGGG; 
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(d) 



GGGGGGGGGGGACGATCGTCGGGGGGGGGG; 



and 



(e) 



u dsCyCpG-253" as described in Table 1. 



22. The composition of claim 21, wherein said unmethylated CpG- 
containing oligonucleotide contains one or more phosphorothioate 
modifications of the phosphate backbone or wherein each phosphate moiety of 
said phosphate backbone of said oligonucleotide is a phosphorothioate 
modification. 

23. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide is palindromic. 

24. The composition of claim 23, wherein said palindromic 
unmethylated CpG-containing oligonucleotide comprises, or alternatively 
consists essentially of, or alternatively consists of the sequence 
GGGGTCAACGTTGAGGGGG. 

25. The composition of claim 24, wherein said palindromic 
unmethylated CpG-containing oligonucleotide contains one or more 
phosphorothioate modifications of the phosphate backbone or wherein each 
phosphate moiety of said phosphate backbone of said oligonucleotide is a 
phosphorothioate modification. 

26. The composition of claim 1, wherein said immunostimulatory 
substance is non-covalently bound to said virus-like particle. 

27. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide is non-covalently bound to said virus-like particle. 
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28. The composition of claim 5, wherein said immunostimulatory 
nucleic acid is bound to a virus-like particle site selected from the group 
consisting of an oligonucleotide binding site, a DNA binding site and a RNA 
binding site. 

29. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide is bound to a virus-like particle site selected from 
the group consisting of an oligonucleotide binding site, a DNA binding site 
and a RNA binding site. 

30. The composition of claim 29, wherein said oligonucleotide 
binding site is a non-naturally occurring oligonucleotide binding site. 

31. The composition of claim 29, wherein said virus-like particle 
site comprises an arginine-rich repeat. 

32. The composition of claim 5, wherein said immunostimulatory 
nucleic acid contains one or more phosphorothioate modifications of the 
phosphate backbone or wherein each phosphate moiety of said phosphate 
backbone of said oligonucleotide is a phosphorothioate modification. 

33. The composition of claim 9, wherein said unmethylated CpG- 
containing oligonucleotide contains one or more phosphorothioate 
modifications of the phosphate backbone or wherein each phosphate moiety of 
said phosphate backbone of said oligonucleotide is a phosphorothioate 
modification. 

34. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 6 to about 100,000 nucleotides. 
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35. The composition of claim 34, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 6 to about 2000 nucleotides. 

36. The composition of claim 35, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 20 to about 2000 nucleotides. 

37. The composition of claim 36, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 20 to about 300 nucleotides. 

38. The composition of claim 37, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises 20 to 100 nucleotides. 

39. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 2000 nucleotides. 

40. The composition of claim 39, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 1000 nucleotides. 

41 . The composition of claim 40, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 500 nucleotides. 

42. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a recombinant oligonucleotide. 
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43. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a genomic oligonucleotide. 

44. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a synthetic oligonucleotide. 

45. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a plasmid-derived oligonucleotide. 

46. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a single-stranded oligonucleotide. 

47. The composition of claim 5, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a double-stranded oligonucleotide. 

48. The composition of claim 2, wherein said at least one antigen 
or antigenic determinant is bound to said virus-like particle by at least one 
covalent bond. 

49. The composition of claim 2, wherein said at least one antigen 
or antigenic determinant is bound to said virus-like particle by at least one 
covalent bond, and wherein said covalent bond is a non-peptide bond. 

50. The composition of claim 2, wherein said at least one antigen 
or antigenic determinant is fused to said virus-like particle. 
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51. The composition of claim 2, wherein said antigen or antigenic 
determinant further comprises at least one second attachment site being 
selected from the group consisting of: 

(a) an attachment site not naturally occurring with said 
antigen or antigenic determinant; and 

(b) an attachment site naturally occurring with said antigen 
or antigenic determinant. 

52. The composition of claim 2 further comprising an amino acid 
linker, wherein said amino acid linker comprises, or alternatively consists of, 
said second attachment site. 

53. The composition of claim 2, wherein said antigen is selected 
from the group consisting of: 

(a) polypeptides; 

(b) carbohydrates; 



54. The composition of claim 53, wherein said antigen is an 
organic molecule. 

55. The composition of claim 54, wherein said organic molecule is 
selected from the group consisting of: 



(a) codeine; 

(b) fentanyl; 

(c) heroin; 

(d) morphium; 

(e) amphetamine; 

(f) cocaine; 



(c) 
(d) 



steroid hormones; and 
organic molecules. 



WO 03/024481 



PCT/IB02/04132 



-164- 



(g) 

00 

(0 

0) 



methylenedioxymethamphetamine; 

methamphetamine; 

methylphenidate; 

nicotine; 



(k) LSD; 

(1) mescaline; 

(m) psilocybin; and 

(n) tetrahydrocannabinol. 

56. The composition of claim 2, wherein said antigen is a 
recombinant antigen. 

57. The composition of claim 2, wherein said antigen is derived 
from the group consisting of: 



(a) 


viruses; 


0>) 


bacteria; 


(c) 


parasites; 


(d) 


prions; 


(e) 


tumors; 


(0 


self-molecules; 


(g) 


non-peptidic hapten molecules 


(h) 


allergens; and 


(i) 


hormones. 



58. The composition of claim 57, wherein said antigen is a tumor 



59. The composition of claim 58, wherein said tumor antigen is 
selected from the group consisting of: 



antigen. 



(a) Her2; 

(b) GD2; 
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(c) 


EGF-R; 


(d) 


CEA; 


(e) 


CD52; 


(0 


CD21; 


(g) 


human melanoma protein gplOO; 


00 


human melanoma protein melan -A/MART- 1 ; 


(i) 


tyrosinase; 


0) 


NA1 7-A nt protein; 


(k) 


MAGE-3 protein; 


0) 


p53 protein; 


(m) 


HPV16E7 protein; and 



(n) antigenic fragments of any of the tumor antigens from 
(a)to(m). 

60. The composition of claim 2, wherein said antigen is bound to 
said virus-like particle by way of a linking sequence. 

61 . The composition of claim 60, wherein said virus-like particle is 
the Hepatitis B virus core protein. 

62. The composition of claim 60, wherein said virus-like particle is 
the BK virus core protein. 

63. The composition of claim 2, wherein said antigen is a cytotoxic 
T cell epitope, a Th cell epitope or a combination of at least two of said 
epitopes, wherein said at least two epitopes are bound directly or by way of a 
linking sequence. 

64. The composition of claim 63, wherein said cytotoxic T cell 
epitope is a viral or a tumor cytotoxic T cell epitope. 

I 
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65. The composition of claim 63, wherein said antigen is bound to 
said virus-like particle by way of a linking sequence. 

66. The composition of claim 63, wherein said virus-like particle is 
the Hepatitis B virus core protein. 

67. The composition of claim 66, wherein said cytotoxic T cell 
epitope is fused to the C-terminus of said Hepatitis B virus core protein. 

68. The composition of claim 67, wherein said cytotoxic T cell 
epitope is fused to the C-terminus of said Hepatitis B virus core protein by 
way of a linking sequence. 

69. The composition of claim 63, wherein said virus-like particle is 
the BK virus VP 1 protein. 

70. The composition of claim 69, wherein said cytotoxic T cell 
epitope is fused to the C-terminus of said BK virus VP1 protein. 

7L The composition of claim 70, wherein said cytotoxic T cell 
epitope is fused to the C-terminus of said BK virus VP1 protein by way of a 
linking sequence. 

72. A method for enhancing an immune response in an animal 
comprising introducing into said animal a composition comprising: 

(a) a virus-like particle; and 

(b) an immunostimulatory substance; 

wherein said immunostimulatory substance is bound to said virus-like particle. 

73. The method of claim 72, wherein said composition further 
comprises an antigen, wherein said antigen is bound to said virus-like particle. 
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74. The method of claim 72, wherein said immunostimulatory 
substance is a toll-like receptor activating substance. 

75. The method of claim 72, wherein said immunostimulatory 
substance is a cytokine secretion inducing substance. 

76. The method of claim 74, wherein said toll-like receptor 
activating substance is selected from the group consisting of, or alternatively 
consists essentially of: 



(a) 


immunostimulatory nucleic acids; 


(b) 


peptidoglycans; 


(c) 


lipopolysaccharides; 


(d) 


lipoteichonic acids; 


(e) 


imidazoquinoline compounds; 


(f) 


flagellines; 


(g) 


lipoproteins; 


(h) 


immunostimulatory organic molecules; 


(0 


unmethylated CpG-containing oligonucleotides; and 


0) 


any mixtures of at least one substance of (a), (b), (c), 




(d),(e), (f),(g),(h) and/or (i). 



77. The method of claim 76, wherein said immunostimulatory 
nucleic acid is selected from the group consisting of, or alternatively consists 
essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 
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78. The method of claim 77, wherein said ribonucleic acid is poly- 
(I:C) or a derivative thereof. 

79. The method of claim 77, wherein said deoxyribonucleic acid is 
selected from the group consisting of, or alternatively consists essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

80. The method of claim 72, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 

81 . The method of claim 72, wherein said virus-like particle lacks a 
lipoprotein-containing envelope. 

82. The method of claim 72, wherein said virus-like particle is a 
recombinant virus-like particle. 

83. The method of claim 82, wherein said virus-like particle is 
selected from the group consisting of: 



00 


recombinant proteins of Hepatitis B virus; 


(b) 


recombinant proteins of measles virus; 


(c) 


recombinant proteins of Sinbis virus; 


(d) 


recombinant proteins of Rotavirus; 


(e) 


recombinant proteins of Foot-and-Mouth-Disease virus; 


(f) 


recombinant proteins of Retrovirus; 


(g) 


recombinant proteins of Norwalk virus; 


(h) 


recombinant proteins of human Papilloma virus; 


(0 


recombinant proteins of BK virus; 


G) 


recombinant proteins of bacteriophages: 


00 


recombinant proteins of RNA-phages; 


(1) 


recombinant proteins of QjS-phage; 
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(m) recombinant proteins of GA-phage; 
(n) recombinant proteins of fr-phage; 
(o) recombinant proteins of AP 205-phage; 
(p) recombinant proteins of Ty; and 
(q) fragments of any of the recombinant proteins from (a) 
to(p). 

84. The method of claim 83, wherein said virus-like particle is the 
Hepatitis B virus core protein. 

85. The method of claim 83, wherein said virus-like particle is the 
BK virus VP 1 protein. 

86. The method of claim 72, wherein said virus-like particle 
comprises recombinant proteins, or fragments thereof, of a RNA-phage. 

87. The method of claim 86, wherein said RNA-phage is selected 
from the group consisting of: 



(a) 


bacteriophage QP; 


(b) 


bacteriophage R17; 


(c) 


bacteriophage fr; 


(d) 


bacteriophage GA; 


(e) 


bacteriophage SP; 


(0 


bacteriophage MS2; 


(g) 


bacteriophage Mil; 


(h) 


bacteriophage MX1; 


(i) 


bacteriophage NL95; 


(k) 


bacteriophage £2; 


(!) 


bacteriophage PP7; and 


(m) 


bacteriophage AP205. 
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88. The method of claim 72, wherein said virus-like particle 
comprises recombinant proteins, or fragments thereof, of RNA-phage Qp. 

89. The method of claim 72, wherein said virus-like particle 
comprises recombinant proteins, or fragments thereof, of RNA-phage AP 205. 

90. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide comprises the sequence: 

wherein Xi, X 2 , X 3 , and X4 are any nucleotide. 

91 . The method of claim 90, wherein at least one of said nucleotide 
Xi, X 2 , X 3 , and X4 has a phosphate backbone modification. 

92. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide comprises, or alternatively consists essentially of, 
or alternatively consists of the sequence selected from the group consisting of: 

(a) TCCATGACGTTCCTGAATAAT; 

(b) TCCATGACGTTCCTGACGTT; 

(c) GGGGTCAACGTTGAGGGGG; 

(d) GGGGGGGGGGGACGATCGTCGGGGGGGGGG; 
and 

(e) u dsCyCpG-253" as described in Table 1 . 

93. The method of claim 92, wherein said unmethylated CpG- 
containing oligonucleotide contains one or more phosphorothioate 
modifications of the phosphate backbone or wherein each phosphate moiety of 
said phosphate backbone of said oligonucleotide is a phosphorothioate 
modification. 
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94. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide is palindromic. 

95. The method of claim 94, wherein said palindromic 
unmethylated CpG-containing oligonucleotide comprises, or alternatively 
consists essentially of, or alternatively consists of the sequence 
GGGGTCAACGTTGAGGGGG. 

96. The method of claim 95, wherein said palindromic 
unmethylated CpG-containing oligonucleotide contains one or more 
phosphorothioate modifications of the phosphate backbone or wherein each 
phosphate moiety of said phosphate backbone of said oligonucleotide is a 
phosphorothioate modification. 

97. The method of claim 72, wherein said immunostimulatory 
substance is non-covalently bound to said virus-like particle. 

98. The method of claim 72, wherein said virus-like particle is 
produced in a bacterial expression system. 

99. The method of claim 72, wherein said virus-like particle is 
produced in a yeast expression system. 

100. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide is non-covalently bound to said virus-like particle. 

101. The method of claim 72, wherein said immunostimulatory 
substance is packaged, preferably enclosed by said virus-like particle. 
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102. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide is packaged, preferably enclosed by said virus-like 
particle. 

103. The method of claim 76, wherein said immunostimulatory 
nucleic acid is bound to a virus-like particle site selected from the group 
consisting of an oligonucleotide binding site, a DNA binding site and a RNA 
binding site 

104. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide is bound to a virus-like particle site selected from 
the group consisting of an oligonucleotide binding site, a DNA binding site 
and a RNA binding site. 

105. The method of claim 104, wherein said oligonucleotide binding 
site is a non-naturally occurring oligonucleotide binding site. 

106. The method of claim 104, wherein said virus-like particle site 
comprises an arginine-rich repeat. 

107. The method of claim 76, wherein said immunostimulatory 
nucleic acid contains one or more phosphorothioate modifications of the 
phosphate backbone or wherein each phosphate moiety of said phosphate 
backbone of said oligonucleotide is a phosphorothioate modification. 

108. The method of claim 80, wherein said unmethylated CpG- 
containing oligonucleotide contains one or more phosphorothioate 
modifications of the phosphate backbone or wherein each phosphate moiety of 
said phosphate backbone of said oligonucleotide is a phosphorothioate 
modification. 



i. 
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109. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 6 to about 100,000 nucleotides. 

110. The method of claim 109, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 6 to about 2000 nucleotides. 

111. The method of claim 110, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 20 to about 2000 nucleotides. 

112. The method of claim 111, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises about 20 to about 300 nucleotides. 

113. The method of claim 112, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises 20 to 100 nucleotides. 

114. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 2000 nucleotides. 

115. The method of claim 114, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 1000 nucleotides. 

116. The method of claim 115, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide comprises more than 100 to about 500 nucleotides. 
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117. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a recombinant oligonucleotide. 

118. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a genomic oligonucleotide. 

119. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a synthetic oligonucleotide. 

120. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a plasmid-derived oligonucleotide. 

121. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a single-stranded oligonucleotide. 

122. The method of claim 76, wherein said immunostimulatory 
nucleic acid, and preferably said unmethylated CpG-containing 
oligonucleotide is a double-stranded oligonucleotide. 

123. The method of claim 73, wherein said at least one antigen or 
antigenic determinant is bound to said virus-like particle by at least one 
covalent bond. 
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124. The method of claim 73, wherein said at least one antigen or 
antigenic determinant is bound to said virus-like particle by at least one 
covalent bond, and wherein said covalent bond is a non-peptide bond. 

125. The method of claim 73, wherein said at least one antigen or 
antigenic determinant is fused to said virus-like particle. 

126. The method of claim 73, wherein said antigen or antigenic 
determinant further comprises at least one second attachment site selected 
from the group consisting of: 

(a) an attachment site not naturally occurring with said 
antigen or antigenic determinant; and 

(b) an attachment site naturally occurring with said antigen 
or antigenic determinant. 

127. The method of claim 73, further comprising an amino acid 
linker, wherein said amino acid linker comprises, or alternatively consists of, 
said second attachment site. 

128. The method of claim 73, wherein said antigen is selected from 
the group consisting of: t 

(a) polypeptides; 

(b) carbohydrates; 

(c) steroid hormones; and 

(d) organic molecules. 

129. The method of claim 128, wherein said antigen is an organic 
molecule. 

130. The method of claim 129, wherein said organic molecule is 
selected from the group consisting of: 
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(a) codeine; 

(b) fentanyl; 

(c) heroin; 

(d) morphium; 

(e) amphetamine; 

(f) cocaine; 

(g) methylenedioxymethamphetamine; 

(h) methamphetamine; 

(i) methylphenidate; 
(j) nicotine; 

(k) LSD; 

(1) mescaline; 

(m) psilocybin; and 

(n) tetrahydrocannabinol. 

131. The method of claim 73, wherein said antigen is a recombinant 

antigen. 



132. The method of claim 73, wherein said antigen is derived from 
the group consisting of: 



(a) 


viruses; 


(b) 


bacteria; 


(c) 


parasites; 


(d) 


prions; 


(e) 


tumors; 


(0 


self-molecules; 


(g) 


non-peptidic hapten molecules 


(h) 


allergens; and 


(i) 


hormones. 
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133. The method of claim 132, wherein said antigen is a tumor 
antigen. 

134. The method of claim 133, wherein said tumor antigen is 
selected from the group consisting of: 

(a) Her2; 

(b) GD2; 

(c) EGF-R; 

(d) CEA; 

(e) CD52; 

(f) CD21; 

(g) human melanoma protein gp 1 00; 

(h) human melanoma protein mel an- A/MART- 1 ; 

(i) tyrosinase; 

(j) NA1 7-A nt protein; 
(k) MAGE-3 protein; 
(1) p53 protein; 
(m) HPV16 E7 protein; and 

(m) antigenic fragments of any of the tumor antigens from 
(a)to(m). 

135. The method of claim 73, wherein said antigen is bound to said 
virus-like particle by way of a linking sequence. 

136. The method of claim 135, wherein said virus-like particle is the 
Hepatitis B virus core protein. 



137. The method of claim 135, wherein said virus-like particle is the 
BK virus VP1 protein. 
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138. The method of claim 73, wherein said antigen is a cytotoxic T 
cell epitope, a Th cell epitope or a combination of at least two of said epitopes, 
wherein said at least two epitopes are linked directly or by way of a linking 
sequence. 

139. The method of claim 138, wherein said cytotoxic T cell epitope 
is a viral or a tumor cytotoxic T cell epitope. 

140. The method of claim 138, wherein said antigen is bound to said 
virus-like particle by way of a linking sequence. 

141 . The method of claim 138, wherein said virus-like particle is the 
Hepatitis B virus core protein. 

142. The method of claim 141, wherein said cytotoxic T cell epitope 
is fused to the C-terminus of said Hepatitis B virus core protein. 

143. The method of claim 142, wherein said cytotoxic T cell epitope 
is fused to the C-terminus of said Hepatitis B virus core protein by way of a 
linking sequence. 

144. The method of claim 138, wherein said virus-like particle is a 
BK virus VP1 protein. 

145. The method of claim 144, wherein said cytotoxic T cell epitope 
is fused to the C-terminus of said BK virus VP1 protein. 

146. The method of claim 145, wherein said cytotoxic T cell epitope 
is fused to the C-terminus of said BK virus VP1 protein by way of a linking 
sequence. 



WO 03/024481 



PCT/IB02/04132 



-179- 

147. The method of claim 72, wherein said immune response is an 
enhanced B cell response. 

148. The method of claim 72, wherein said immune response is an 
enhanced T cell response. 

149. The method of claim 148, wherein said T cell response is a 
CTL response. 

150. The method of claim 148, wherein said T cell response is a Th 
cell response. 

151. The method of claim 150, wherein said Th cell response is a 
Thl cell response. 

152. The method of claim 72, wherein said animal is a mammal. 

153. The method of claim 1 52, wherein said mammal is a human. 

154. The method of claim 72, wherein said composition is 
introduced into said animal subcutaneously, intramuscularly, intravenously, 
intranasally or directly into the lymph node. 

155. A method of producing a composition for enhancing an 
immune response in an animal comprising a virus-like particle and an 
immunostimulatory substance bound to said virus-like particle which 
comprises: 

(a) incubating said virus-like particle with said 
immunostimulatory substance; 

(b) adding RNase; and 

(c) purifying said composition. 
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156. The method of claim 155, wherein said immunostimulatory 
substance is an immunostimulatory nucleic acid selected from the group 
consisting of, or alternatively consists essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 

157. The method of claim 156, wherein said ribonucleic acid is 
poly-(I:C) or a derivative thereof. 

158. The method of claim 156, wherein said deoxyribonucleic acid 
is selected from the group consisting of, or alternatively consists essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

159. The method of claim 155, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 

160. The method of claim 155, wherein said virus-like particle is 
produced in a bacterial expression system. 

161. The method of claim 155, wherein said RNase is RNase A. 

162. A method of producing a composition for enhancing an 
immune response in an animal comprising a virus-like particle and an 
immunostimulatory substance bound to said virus-like particle which 
comprises: 

(a) incubating said virus-like particle with RNase; 
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(b) adding said immunostimulatory substance; and 

(c) purifying said composition. 

163. The method of claim 162, wherein said immunostimulatory 
substance is an immunostimulatory nucleic acid selected from the group 
consisting of, or alternatively consists essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 

164. The method of claim 163, wherein said ribonucleic acid is 
poly-(I:C) or a derivative thereof. 

165. The method of claim 163, wherein said deoxyribonucleic acid 
is selected from the group consisting of, or alternatively consists essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

166. The method of claim 162, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 

167. The method of claim 162, wherein said virus-like particle is 
produced in a bacterial expression system. 

168. The method of claim 1 62, wherein said RNase is RNase A. 

169. A method of producing a composition for enhancing an 
immune response in an animal comprising a virus-like particle and an 



WO 03/024481 



PCT/IB02/04132 



- 182- 

immunostimulatory substance bound to said virus-like particle which 
comprises: 

(a) disassembling said virus-like particle; 

(b) adding said immunostimulatory substance; and 

(c) reassembling said virus-like particle. 

170. The method of claim 169, wherein said immunostimulatory 
substance is an immunostimulatory nucleic acid selected from the group 
consisting of, or alternatively consists essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 

171. The method of claim 170, wherein said ribonucleic acid is 
poly-(I:C) or a derivative thereof. 

172. The method of claim 170, wherein said deoxyribonucleic acid 
is selected from the group consisting of, or alternatively consists essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

173. The method of claim 169, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 

174. The method of claim 169 further comprising removing nucleic 
acids of said disassembled virus-like particle. 

175. The method of claim 169 further comprising purifying said 
composition after reassembly (c). 
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176. A method of producing a composition for enhancing an 
immune response in an animal comprising a virus-like particle and an 
immunostimulatory substance bound to said virus-like particle which 
comprises: 

(a) incubating said virus-like particle with solutions 
comprising metal ions capable of hydrolizing the 
nucleic acids of said virus-like particle; 

(b) adding said immunostimulatory substance; and 

(c) purifying said composition. 

177. The method of claim 176, wherein said immunostimulatory 
substance is an immunostimulatory nucleic acid selected from the group 
consisting of, or alternatively consists essentially of: 

(a) ribonucleic acids; 

(b) deoxyribonucleic acids; 

(c) chimeric nucleic acids; and 

(d) any mixtures of at least one nucleic acid of (a), (b) 
and/or (c). 

178. The method of claim 177, wherein said ribonucleic acid is 
poly-(LC) or a derivative thereof. 

179. The method of claim 177, wherein said deoxyribonucleic acid 
is selected from the group consisting of, or alternatively consists essentially of: 

(a) unmethylated CpG-containing oligonucleotides; and 

(b) oligonucleotides free of unmethylated CpG motifs. 

180. The method of claim 176, wherein said immunostimulatory 
substance is an unmethylated CpG-containing oligonucleotide. 
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181. The method of claim 176, wherein said metal ions are selected 
from the group consisting of: 



182. A vaccine comprising an immunologically effective amount of 
the composition of claim 1 together with a pharmaceutical^ acceptable 
diluent, carrier or excipient. 

1 83. The vaccine of claim 1 82 further comprising an adjuvant 

184. A method of immunizing or treating an animal comprising 
administering to said animal an immunologically effective amount of the 
vaccine of claim 182. 

1 85. The method of claim 1 84, wherein said animal is a mammal. 

1 86. The method of claim 185, wherein said mammal is a human. 

187. A vaccine comprising an immunologically effective amount of 
the composition of claim 2 together with a pharmaceutical^ acceptable 
diluent, carrier or excipient. 

1 88. The vaccine of claim 1 87 further comprising an adjuvant. 



(a) 
(b) 
(c) 
(d) 



zinc (Zn) ions; 
copper (Cu) ions; 
iron (Fe) ions; and 

any mixtures of at least one ion of (a), (b) and/or (c). 



189. A method of immunizing or treating an animal comprising 
administering to said animal an immunologically effective amount of the 
vaccine of claim 187. 
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190. The method of claim 1 89, wherein said animal is a mammal. 

191. The method of claim 1 90, wherein said mammal is a human. 

192. A method of immunizing or treating an animal comprising 
priming a T cell response in said animal by administering an immunologically 
effective amount of the vaccine of claim 1 82. 

193. The method of claim 192, further comprising the step of 
boosting the immune response in said animal. 

194. The method of claim 193, wherein said boosting is effected by 
administering an immunologically effective amount of a vaccine of claim 182 
or an immunologically effective amount of a heterologous vaccine. 

195. The method of claim 194, wherein said heterologous vaccine is 
a DNA vaccine. 

196. A method of immunizing or treating an animal comprising 
boosting a T cell response in said animal by administering an immunologically 
effective amount of the vaccine of claim 182. 

197. The method of claim 196, further comprising the step of 
priming a T cell response in said animal. 

198. The method of claim 197, wherein said primimg is effected by 
administering an immunologically effective amount of a vaccine of claim 182 
or an immunologically effective amount of a heterologous vaccine. 

199. The method of claim 198, wherein said heterologous vaccine is 
a DNA vaccine. 
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200. A method of immunizing or treating an animal comprising 
priming a T cell response in said animal by administering an immunologically 
effective amount of the vaccine of claim 187. 

201. The method of claim 200 further comprising the step of 
boosting the immune response in said animal. 

202. The method of claim 201, wherein said boosting is effected by 
administering an immunologically effective amount of a vaccine of claim 187 
or an immunologically effective amount of a heterologous vaccine. 

203. The method of claim 202, wherein said heterologous vaccine is 
a DNA vaccine or a viral vaccine or a canery pox vaccine. 

204. A method of immunizing or treating an animal comprising 
boosting a T cell response in said animal by administering an immunologically 
effective amount of the vaccine of claim 187. 

205. The method of claim 204, further comprising the step of 
priming a T cell response in said animal. 

206. The method of claim 205, wherein said primimg is effected by 
administering an immunologically effective amount of a vaccine of claim 187 
or an immunologically effective amount of a heterologous vaccine. 

207. The method of claim 206, wherein said heterologous vaccine is 
a DNA vaccine or a viral vaccine or a canery pox vaccine. 
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SEQUENCE LISTING 

<110> Cytos Biotechnology AG 
Bachmann, Martin F. 
Storni, Tazio 
Maurer, Patrick 
Tissot, Alain 
Schwarz, Katrin 
Meijerink, Edwin 
Lipowsky, Gerad 
Pumpens, Paul 
Cielens, Indulis 
Renhofa, Regina 

<120> Packaging of Immunostimulatory Substances into Virus-like Particles: 
Method of Preparation and Use 



<130> 1700.022PC02 

<140> To be assigned 

<141> Herewith 

<150> 60/374,145 

<151> 2002-04-22 

<150> 60/318,994 

<151> 2001-09-14 

<160> 73 

<170> Patentln version 3.1 



<210> 
<211> 
<212> 



10 

132 

PRT 
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<213> Bacteriophage Q-beta 



<400> 10 



Ala Lys Leu Glu Thr Val Thr Leu Gly Asn lie Gly Lys Asp Gly Lys 
1 5 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 60 



Gin Val Lys lie Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Ala Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 



Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
100 105 110 



Ala Ala Leu Leu Ala Ser Pro Leu Leu lie Asp Ala lie Asp Gin Leu 
115 120 125 



Asn Pro Ala Tyr 
130 



<210> 11 
<211> 328 
<212> PRT 

<213> Bacteriophage Q-beta 
<400> 11 

Met Ala Lys Leu Glu Thr Val Thr Leu Gly Asn lie Gly Lys Asp Gly 
1 5 10 * 15 



Lys Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly 
20 25 30 
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Val Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 
35 40 45 



Val Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 
50 55 60 



Val Gin Val Lys lie Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser 
65 70 75 80 



Cys Asp Pro Ser Val Thr Arg Gin Ala Tyr Ala Asp Val Thr Phe Ser 
85 90 95 



Phe Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu 
100 105 110 



Leu Ala Ala Leu Leu Ala Ser Pro Leu Leu lie Asp Ala lie Asp Gin 
115 120 125 



Leu Asn Pro Ala Tyr Trp Leu Leu He Ala Gly Gly Gly Ser Gly Ser 
130 135 140 



Lys Pro Asp Pro Val He Pro Asp Pro Pro He Asp Pro Pro Pro Gly 
145 150 155 160 



Thr Gly Lys Tyr Thr Cys Pro Phe Ala He Trp Ser Leu Glu Glu Val 
165 170 175 



Tyr Glu Pro Pro Thr Lys Asn Arg Pro Trp Pro He Tyr Asn Ala Val 
180 185 190 



Glu Leu Gin Pro Arg Glu Phe Asp Val Ala Leu Lys Asp Leu Leu Gly 
195 200 205 



Asn Thr Lys Trp Arg Asp Trp Asp Ser Arg Leu Ser Tyr Thr Thr Phe 
210 215 220 



Arg Gly Cys Arg Gly Asn Gly Tyr He Asp Leu Asp Ala Thr Tyr Leu 
225 230 235 240 



Ala Thr Asp Gin Ala Met Arg Asp Gin Lys Tyr Asp He Arg Glu Gly 
245 250 255 



Lys Lys Pro Gly Ala Phe Gly Asn He Glu Arg Phe He Tyr Leu Lys 
260 265 270 



Ser He Asn Ala Tyr Cys Ser Leu Ser Asp He Ala Ala Tyr His Ala 
275 280 285 
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Asp Gly Val lie Val Gly Phe Trp Arg Asp Pro Ser Ser Gly Gly Ala 
290 ~ 295 300 



lie Pro Phe Asp Phe Thr Lys Phe Asp Lys Thr Lys Cys Pro He Gin 
305 310 315 320 



Ala Val He Val Val Pro Arg Ala 
325 



<210> 12 
<211> 129 
<212> PRT 

<213> Bacteriophage R17 
<400> 12 

Ala Ser Asn Phe Thr Gin Phe Val Leu Val Asn Asp Gly Gly Thr Gly 
1 5 10 15 



Asn Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp 
20 25 30 



He Ser Ser Asn Ser Arg Ser Gin Ala Tyr Lys Val Thr Cys Ser Val 
35 40 45 



Arg Gin Ser Ser Ala Gin Asn Arg Lys Tyr Thr He Lys Val Glu Val 
50 55 60 



Pro Lys Val Ala Thr Gin Thr Val Gly Gly Val Glu Leu Pro Val Ala 
65 70 75 80 



Ala Trp Arg Ser Tyr Leu Asn Met Glu Leu Thr He Pro He Phe Ala 
85 90 95 



Thr Asn Ser Asp Cys Glu Leu He Val Lys Ala Met Gin Gly Leu Leu 
100 105 110 



Lys Asp Gly Asn Pro He Pro Ser Ala He Ala Ala Asn Ser Gly He 
115 120 125 



Tyr 



<210> 13 
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<211> 130 
<212> PRT 

<213> Bacteriophage fr 
<400> 13 

Met Ala Ser Asn Phe Glu Glu Phe Val Leu Val Asp Asn Gly Gly Thr 
15 10 15 



Gly Asp Val Lys Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu 
20 25 30 



Trp lie Ser Ser Asn Ser Arg Ser Gin Ala Tyr Lys Val Thr Cys Ser 
35 40 45 



Val Arg Gin Ser Ser Ala Asn Asn Arg Lys Tyr Thr Val Lys Val Glu 
50 55 60 



Val Pro Lys Val Ala Thr Gin Val Gin Gly Gly Val Glu Leu Pro Val 
65 70 75 80 



Ala Ala Trp Arg Ser Tyr Met Asn Met Glu Leu Thr lie Pro Val Phe 
85 90 95 



Ala Thr Asn Asp Asp Cys Ala Leu lie Val Lys Ala Leu Gin Gly Thr 
100 105 110 



Phe Lys Thr Gly Asn Pro lie Ala Thr Ala lie Ala Ala Asn Ser Gly 
115 120 125 



lie Tyr 
130 



<210> 14 
<211> 130 
<212> PRT 

<213> Bacteriophage GA 
<400> 14 

Met Ala Thr Leu Arg Ser Phe Val Leu Val Asp Asn Gly Gly Thr Gly 
15 10 15 
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Asn Val Thr Val Val Pro Val Ser Asn Ala Asn Gly Val Ala Glu Trp 
20 25 30 



Leu Ser Asn Asn Ser Arg Ser Gin Ala Tyr Arg Val Thr Ala Ser Tyr 
35 40 45 



Arg Ala Ser Gly Ala Asp Lys Arg Lys Tyr Ala He Lys Leu Glu Val 
50 55 60 



Pro Lys He Val Thr Gin Val Val Asn Gly Val Glu Leu Pro Gly Ser 
65 • 70 75 80 



Ala Trp Lys Ala Tyr Ala Ser He Asp Leu Thr He Pro He Phe Ala 
85 90 95 



Ala Thr Asp Asp Val Thr Val He Ser Lys Ser Leu Ala Gly Leu Phe 
100 105 110 



Lys Val Gly. Asn Pro He Ala Glu Ala He Ser Ser Gin Ser Gly Phe 
115 120 125 



Tyr Ala 
130 



<210> 15 

<211> 132 

<212> PRT 

<213> Bacteriophage SP 

<400> 15 

Met Ala Lys Leu Asn Gin Val Thr Leu Ser Lys He Gly Lys Asn Gly 
1 5 10 15 



Asp Gin Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly 
20 25 30 



Val Ala Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 
35 40 45 



Val Thr Val Ser Val Ala Gin Pro Ser Arg Asn Arg Lys Asn Phe Lys 
50 55 60 



Val Gin He Lys Leu Gin Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys 
65 70 75 80 
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Asp Pro Ser Val Thr Arg Ser Ala Phe Ala Asp Val Thr Leu Ser Phe 
85 90 95 



Thr Ser Tyr Ser Thr Asp Glu Glu Arg Ala Leu lie Arg Thr Glu Leu 
100 105 110 



Ala Ala Leu Leu Ala Asp Pro Leu lie Val Asp Ala lie Asp Asn Leu 
115 120 125 



Asn Pro Ala Tyr 
130 



<210> 16 

<211> 329 

<212> PRT 

<213> Bacteriophage SP 

<400> 16 

Ala Lys Leu Asn Gin Val Thr Leu Ser Lys lie Gly Lys Asn Gly Asp 
1 5 10 15 



Gin Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ala Gin Pro Ser Arg Asn Arg Lys Asn Phe Lys Val 
50 55 60 



Gin He Lys Leu Gin Asn Pro Thr Ala Cys Thr Arg Asp Ala Cys Asp 
65 70 75 80 



Pro Ser Val Thr Arg Ser Ala Phe Ala Asp Val Thr Leu Ser Phe Thr 
85 90 95 



Ser Tyr Ser Thr Asp Glu Glu Arg Ala Leu He Arg Thr Glu Leu Ala 
100 105 110 



Ala Leu Leu Ala Asp Pro Leu He Val Asp Ala He Asp Asn Leu Asn 
115 120 125 



Pro Ala Tyr Trp Ala Ala Leu Leu Val Ala Ser Ser Gly Gly Gly Asp 
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130 135 140 



Asn Pro Ser Asp Pro Asp Val Pro Val Val Pro Asp Val Lys Pro Pro 
145 150 155 160 



Asp Gly Thr Gly Arg Tyr Lys Cys Pro Phe Ala Cys Tyr Arg Leu Gly 
165 170 175 



Ser lie Tyr Glu Val Gly Lys Glu Gly Ser Pro Asp lie Tyr Glu Arg 
180 185 190 



Gly Asp Glu Val Ser Val Thr Phe Asp Tyr Ala Leu Glu Asp Phe Leu 
195 200 " 205 



Gly Asn Thr Asn Trp Arg Asn Trp Asp Gin Arg Leu Ser Asp Tyr Asp 
210 215 * 220 



lie Ala Asn Arg Arg Arg Cys Arg Gly Asn Gly Tyr lie Asp Leu Asp 
225 230 ' 235 240 



Ala Thr Ala Met Gin Ser Asp Asp Phe Val Leu Ser Gly Arg Tyr Gly 
245 250 255 



Val Arg Lys Val Lys Phe Pro Gly Ala Phe Gly Ser lie Lys Tyr Leu 
260 265 270 



Leu Asn lie Gin Gly Asp Ala Trp Leu Asp Leu Ser Glu Val Thr Ala 
275 280 285 



Tyr Arg Ser Tyr Gly Met Val lie Gly Phe Trp Thr Asp Ser Lys Ser 
290 295 300 



Pro Gin Leu Pro Thr Asp Phe Thr Gin Phe Asn Ser Ala Asn Cys Pro 
305 310 315 320 



Val Gin Thr Val He He He Pro Ser 
325 



<210> 17 

<211> 130 

<212> PRT 

<213> Bacteriophage MS2 



<400> 



17 
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Met Ala Ser Asn Phe Thr Gin Phe Val Leu Val Asp Asn Gly Gly Thr 
1 5 10 15 



Gly Asp Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu 
20 25 30 



Trp He Ser Ser Asn Ser Arg Ser Gin Ala Tyr Lys Val Thr Cys Ser 
35 40 45 



Val Arg Gin Ser Ser Ala Gin Asn Arg Lys Tyr Thr He Lys Val Glu 
50 55 60 



Val Pro Lys Val Ala Thr Gin Thr Val Gly Gly Val Glu Leu Pro Val 
65 70 75 80 



Ala Ala Trp Arg Ser Tyr Leu Asn Met Glu Leu Thr He Pro He Phe 
85 90 95 



Ala Thr Asn Ser Asp Cys Glu Leu He Val Lys Ala Met Gin Gly Leu 
100 105 110 



Leu Lys Asp Gly Asn Pro He Pro Ser Ala He Ala Ala Asn Ser Gly 
115 120 125 



He Tyr 
130 



<210> 18 

<211> 133 

<212> PRT 

<213> Bacteriophage Mil 

<400> 18 

Met Ala Lys Leu Gin Ala He Thr Leu Ser Gly He Gly Lys Lys Gly 
1 5 10 15 

Asp Val Thr Leu Asp Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly 
20 25 30 

Val Ala Ala Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 
35 40 45 

Val Thr He Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 
50 55 60 
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Val Gin Val Lys lie Gin Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr 
65 70 75 80 



Cys Asp Pro Ser Val Thr Arg Ser Ala Tyr Ser Asp Val Thr Phe Ser 
85 90 95 



Phe Thr Gin Tyr Ser Thr Val Glu Glu Arg Ala Leu Val Arg Thr Glu 
100 105 110 



Leu Gin Ala Leu Leu Ala Asp Pro Met Leu Val Asn Ala lie Asp Asn 
115 120 125 



Leu Asn Pro Ala Tyr 
130 



<210> 


19 


<211> 


133 


<212> 


PRT 


<213> 


Bacteriophage MX1 


<400> 


19 


Met Ala Lys Leu Gin Ala 
1 5 



10 15 



Asp Val Thr Leu Asn Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly 
20 25 30 



Val Ala Ala Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 
35 40 45 



Val Thr He Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 
50 55 60 



Val Gin Val Lys He Gin Asn Pro Thr Ser Cys Thr Ala Ser Gly Thr 
65 70 75 80 



Cys Asp Pro Ser Val Thr Arg Ser Ala Tyr Ala Asp Val Thr Phe Ser 
85 90 95 



Phe Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Leu Val Arg Thr Glu 
100 105 110 



Leu Lys Ala Leu Leu Ala Asp Pro Met Leu He Asp Ala He Asp Asn 



WO 03/024481 



PCT/IB02/04132 



-11- 



115 



120 



125 



Leu Asn Pro Ala Tyr 
130 



<210> 20 

<211> 330 

<212> PRT 

<213> Bacteriophage NL95 

<400> 20 

Met Ala Lys Leu Asn Lys Val Thr Leu Thr Gly lie Gly Lys Ala Gly 
1 5 10 15 



Asn Gin Thr Leu Thr Leu Thr Pro Arg Gly Val Asn Pro Thr Asn Gly 
20 25 30 



Val Ala Ser Leu Ser Glu Ala Gly Ala Val Pro Ala Leu Glu Lys Arg 
35 40 45 



Val Thr Val Ser Val Ala Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys 
50 55 60 



Val Gin lie Lys Leu Gin Asn Pro Thr Ala Cys Thr Lys Asp Ala Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Ser Gly Ser Arg Asp Val Thr Leu Ser Phe 
85 " 90 95 



Thr Ser Tyr Ser Thr Glu Arg Glu Arg Ala Leu lie Arg Thr Glu Leu 
100 105 110 



Ala Ala Leu Leu Lys Asp Asp Leu He Val Asp Ala He Asp Asn Leu 
115 120 125 



Asn Pro Ala Tyr Trp Ala Ala Leu Leu Ala Ala Ser Pro Gly Gly Gly 
130 135 140 



Asn Asn Pro Tyr Pro Gly Val Pro Asp Ser Pro Asn Val Lys Pro Pro 
145 " 150 155 160 



Gly Gly 



Thr Gly Thr 
165 



Tyr 



Arg Cys Pro Phe Ala Cys Tyr Arg Arg Gly 
170 175 
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Glu Leu lie Thr Glu Ala Lys Asp Gly Ala Cys Ala Leu Tyr Ala Cys 
180 185 190 



Gly Ser Glu Ala Leu Val Glu Phe Glu Tyr Ala Leu Glu Asp Phe Leu 
195 200 205 



Gly Asn Glu Phe Trp Arg Asn Trp Asp Gly Arg Leu Ser Lys Tyr Asp 
210 215 220 



He Glu Thr His Arg Arg Cys Arg Gly Asn Gly Tyr Val Asp Leu Asp 
225 230 235 240 



Ala Ser Val Met Gin Ser Asp Glu Tyr Val Leu Ser Gly Ala Tyr Asp 
245 250 255 



Val Val Lys Met Gin Pro Pro Gly Thr Phe Asp Ser Pro Arg Tyr Tyr 
260 265 270 



Leu His Leu. Met Asp Gly He Tyr Val Asp Leu Ala Glu Val Thr Ala 
275 280 285 



Tyr Arg Ser Tyr Gly Met Val He Gly Phe Trp Thr Asp Ser Lys Ser 
290 295 300 



Pro Gin Leu Pro Thr Asp Phe Thr Arg Phe Asn Arg His Asn Cys Pro 
305 310 315 320 



Val Gin Thr Val He Val lie Pro Ser Leu 
325 330 



<210> 21 
<211> 129 
<212> PRT 

<213> Bacteriophage f2 
<400> 21 

Ala Ser Asn Phe Thr Gin Phe Val Leu Val Asn Asp Gly Gly Thr Gly 
15 10 15 



Asn Val Thr Val Ala Pro Ser Asn Phe Ala Asn Gly Val Ala Glu Trp 
20 25 30 



He Ser Ser Asn Ser Arg Ser Gin Ala Tyr Lys Val Thr Cys Ser Val 
35 40 45 
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Arg Gin Ser Ser Ala Gin Asn Arg Lys Tyr Thr He Lys Val Glu Val 
50 55 60 



Pro Lys Val Ala Thr Gin Thr Val Gly Gly Val Glu Leu Pro Val Ala 
65 70 75 80 



Ala Trp Arg Ser Tyr Leu Asn Leu Glu Leu Thr He Pro He Phe Ala 
85 90 95 



Thr Asn Ser Asp Cys Glu Leu He Val Lys Ala Met Gin Gly Leu Leu 
100 105 110 

Lys Asp Gly Asn Pro He Pro Ser Ala He Ala Ala Asn Ser Gly He 
115 120 125 

Tyr 



<210> 22 

<211> 128 

<212> PRT 

<213> Bacteriophage PP7 



<400> 22 

Met Ser Lys Thr He Val Leu Ser Val Gly Glu Ala Thr Arg Thr Leu 
1 5 10 15 



Thr Glu He Gin Ser Thr Ala Asp Arg Gin He Phe Glu Glu Lys Val 
20 25 30 



Gly Pro Leu Val Gly Arg Leu Arg Leu Thr Ala Ser Leu Arg Gin Asn 
35 ~ 40 45 



Gly Ala Lys Thr Ala Tyr Arg Val Asn Leu Lys Leu Asp Gin Ala Asp 
50 55 60 



Val Val Asp Cys Ser Thr Ser Val Cys Gly Glu Leu Pro Lys Val Arg 
65 70 75 80 



Tyr Thr Gin Val Trp Ser His Asp Val Thr He Val Ala Asn Ser Thr 
85 90 95 



Glu Ala Ser Arg Lys Ser Leu Tyr Asp Leu Thr Lys Ser Leu Val Ala 
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100 105 110 



Thr Ser Gin Val Glu Asp Leu Val Val Asn Leu Val Pro Leu Gly Arg 
115 120 125 



<210> 23 
<211> 132 
<212> PRT. 

<213> Bacteriophage Q-beta 
<400> 23 

Ala Lys Leu Glu Thr Val Thr Leu Gly Asn He Gly Arg Asp Gly Lys 
15 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 

.20 25 30 



Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 60 



Gin Val Lys He Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 



Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
100 105 110 



Ala Ala Leu Leu Ala Ser Pro Leu Leu He Asp Ala He Asp Gin Leu 
115 120 125 



Asn Pro Ala Tyr 
130 



<210> 24 

<211> 132 

<212> PRT 

<213> Bacteriophage Q-beta 
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<400> 24 

Ala Lys Leu Glu Thr Val Thr Leu Gly Lys lie Gly Lys Asp Gly Lys 
15 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 60 



Gin Val Lys lie Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 

Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
100 105 110 

Ala Ala Leu Leu Ala Ser Pro Leu Leu lie Asp Ala lie Asp Gin Leu 
115 120 125 

Asn Pro Ala Tyr 
130 



<210> 25 

<211> 132 

<212> PRT 

<213> Bacteriophage Q-beta 



<400> 25 

Ala Arg Leu Glu Thr Val Thr Leu Gly Asn lie Gly Arg Asp Gly Lys 
1 " 5 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu 
35 



Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
40 45 
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Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 " 60 



Gin Val Lys He Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 



Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
100 105 110 



Ala Ala Leu Leu Ala Ser Pro Leu Leu He Asp Ala He Asp Gin Leu 
115 " 120 125 



Asn Pro Ala Tyr 
130 



<210> 26 

<211> 132 

<212> PRT 

<213> Bacteriophage Q-beta 

<400> 26 

Ala Lys Leu Glu Thr Val Thr Leu Gly Asn He Gly Lys Asp Gly Arg 
1 5 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 60 



Gin Val Lys He Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 



Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
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100 105 110 



Ala Ala Leu Leu Ala Ser Pro Leu Leu lie Asp Ala lie Asp Gin Leu 
115 120 125 



Asn Pro Ala Tyr 
130 



<210> 27 

<211> 132 

<212> PRT 

<213> Bacteriophage Q-beta 

<400> 27 

Ala Arg Leu Glu Thr Val Thr Leu Gly Asn lie Gly Lys Asp Gly Arg 
1 5 10 15 



Gin Thr Leu Val Leu Asn Pro Arg Gly Val Asn Pro Thr Asn Gly Val 
20 25 30 



Ala Ser Leu Ser Gin Ala Gly Ala Val Pro Ala Leu Glu Lys Arg Val 
35 40 45 



Thr Val Ser Val Ser Gin Pro Ser Arg Asn Arg Lys Asn Tyr Lys Val 
50 55 60 



Gin Val Lys lie Gin Asn Pro Thr Ala Cys Thr Ala Asn Gly Ser Cys 
65 70 75 80 



Asp Pro Ser Val Thr Arg Gin Lys Tyr Ala Asp Val Thr Phe Ser Phe 
85 90 95 



Thr Gin Tyr Ser Thr Asp Glu Glu Arg Ala Phe Val Arg Thr Glu Leu 
100 105 110 

Ala Ala Leu Leu Ala Ser Pro Leu Leu lie Asp Ala lie Asp Gin Leu 
115 120 125 

Asn Pro Ala Tyr 
130 



<210> 28 
<211> 184 
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<212> PRT 

<213> Hepatitis B virus 



<400> 28 

Met Asp lie Asp Pro Tyr Glu Phe Gly Ala Thr Val Glu Leu Leu Ser 
1 5 10 15 



Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr 
20 25 30 



Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser 
35 40 45 



Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu 
50 55 60 



Met Thr Leu. Ala Thr Trp Val Gly Asn Asn Leu Glu Asp Pro Ala Ser 
65 70 75 80 



Arg Asp Leu Val Val Asn Tyr Val Asn Thr Asn Met Gly Leu Lys lie 
85 90 95 



Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu 
100 105 110 



Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro 
115 120 125 



Pro Ala Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu 
130 135 140 



Thr Thr Val Val Arg Arg Arg Asp Arg Gly Arg Ser Pro Arg Arg Arg 
145 150 155 160 



Thr Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg 
165 170 175 



Ser Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 
<211> 
<212> 



29 

183 

PRT 
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-19- 

<213> Hepatitis B virus 
<400> 29 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 " 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro He 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Gly Ser Gin Cys 
180 



<210> 30 

<211> 183 

<212> PRT 

<213> Hepatitis B virus 



WO 03/024481 



PCT/IB02/04132 



<400> 30 



Met Asp lie Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1.5 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser. Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu 
50 55 ~ 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Thr 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Thr Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Cys Val He Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 ■ 150 ' 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Gly Ser Gin Cys 
180 



<210> 31 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 



<400> 



31 



WO 03/024481 



PCT/IB02/04132 



Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro He Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 

Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 

Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 

Glu Ser Gin Cys 
210 

<210> 32 
<211> 212 
<212> PRT 



WO 03/024481 



PCT/IB02/04132 



42- 

<213> Hepatitis B virus 
<400> 32 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Asn Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro lie Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 
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<210> 33 
<211> 183 
<212> PRT 

<213> Hepatitis B virus 
<400> 33 

Met Asp lie Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Thr Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Cys Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 " 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 34 
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<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 34 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 " 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Val Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Val Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



WO 03/024481 
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-25- 



Glu Ser Gin Cys 
210 



<210> 35 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 35 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Asp Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Val Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Val Gly Leu Lys Phe Arg Gin 
115 * 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe -Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



WO 03/024481 



PCT/IB02/04132 



-26- 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 36 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 36 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 " 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro Gin 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro lie Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 ~ 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 ' 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
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165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 37 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 37 

Met Gin Leu Phe His Leu Cys Leu lie He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 
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Ile Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Lys Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 • 185 190 

Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 

Gly Ser Gin Cys 
210 



<210> 38 

<211> 183 

<212> PRT . 

<213> Hepatitis B virus 

<400> 38 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 5 10 15 

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Phe Arg Asp Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 

Phe Arg Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
100 105 110 

Asp Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 
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Pro Pro Ala Tyr Arg Pro Ser Asn Ala Pro He Leu Ser Thr Leu Pro 
. 130 . 135 140 



Glu Thr Cys Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 39 
<211> 183 
<212> PRT 

<213> Hepatitis B virus 
<400> 39 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala 



Tyr Arg Pro 



Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
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130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 ' 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 40 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 40 

Met Gin Leu Phe His Leu Cys Leu He lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg His Ala He Leu Cys Trp Gly Asp Leu Arg Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro He Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Tyr Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 
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Ile Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 41 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 41 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Asp Met Asp lie 
20 25 30 

Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 

Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Phe Arg Asp Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 . 90 95 



Leu Ala Thr Trp Val Gly Ala Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



WO 03/024481 



PCT/IB02/04132 



-32- 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Gin Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Cys 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 42 

<211> 183 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic human Hepatitis B virus core protein gene 

<400> 42 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 5 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 ' 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
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-33* 

85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 43 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 43 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 "70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp Leu Met Ser 
85 90 95 



WO 03/024481 
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Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro lie Ser Arg Asp 
100 ^ 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 ' 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 44 
<211> 183 
<212> PRT 

<213> Hepatitis B virus 
<400> 44 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 

Thr Ala Ser Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys 
35 * 40 45 

Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 
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Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 45 
<211> 183 
<212> PRT 

<213> Hepatitis B virus 
<400> 45 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
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85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 " 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 46 

<211> 183 

<212> PRT 

<213> Hepatitis B virus 

<400> 46 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 5 .10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Ala Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 
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Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 " 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Thr Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 ~ 170 ~ 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 47 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 47 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 . 110 
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Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 48 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 48 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 ^ 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
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85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 49 
<211> 212 
<212> PRT 

<213> Hepatitis. B virus 
<400> 49 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Thr Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Gin Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 " 60 
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Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 ' 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ala Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 " 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 50 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 



<400> 50 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 * 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 " 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 
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Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Phe Glu Cys Ser Glu His Cys Ser Pro His 
65 ~ 70 " 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro lie Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 ' 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 51 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 
<220> 

<221> MI SC_FEATURE 

<222> (28).. (28) 

<223> Xaa can be any amino acid 
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<400> 51 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Xaa Asp Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 - 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp Leu He Thr 
85 90 95 



Leu Ser Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Thr Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Thr Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 52 
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<211> 212 
<212> PRT 

<213> Hepatitis B virus 



<400> 52 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 * 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Asn Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 . 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 
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Glu Ser Gin Cys 
210 



<210> 53 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 53 • 



Met Gin Leu Phe His Leu Cys Leu lie He Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr. Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Cys Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 ' 185 190 
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Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 ' 205 



Glu Ser Gin Cys 
210 

<210> 54 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 



<400> 54 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp. Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro 



Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
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165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 * 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Pro Gin Cys 
210 



<210> 55 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 55 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Ser Thr Ala Ser 
5.0 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 ' 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 ~ 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



WO 03/024481 



PCT/BB02/04132 



-47- 

He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 4 155 160 

Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 

Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 ' 190 

Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 

Glu Ser Gin Cys 
210 

<210> 56 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 



<400> 56 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 

Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 

Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 

50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 
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Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Leu Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 57 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 57 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
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100 



105 



110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Lys Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 " 205 



Glu Ser Gin Cys 
210 



<210> 58 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 



<400> 58 

Met Gin Leu Phe His Leu Cys Leu 
1 5 



He He Ser Cys Ser Cys Pro Thr 
10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 

20 ^ 25 30 

Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 

35 40 45 

Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ala 

50 55 60 



Ala Leu Tyr Arg Asp 
65 



Ala 
70 



Leu Glu Ser Pro Glu His Cys Ser Pro His 
75 80 
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His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Thr Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



Leu Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 

Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 

180 ' 185 190 

Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 

195 200 205 



Glu Ser Gin Cys 
210 



<210> 59 
<211> 183 
<212>. PRT 

<213> Hepatitis B virus 
<400> 59 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Ser Met Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Tyr Pro Ser Val Arg Asp Leu Leu Asp 
20 " 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 * 40 45 



Thr Pro 
50 



His 



His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
55 60 
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Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Gin Asp Pro Thr 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His Val Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val Val Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Gin Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Cys Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 60 
<211> 183 
<212> PRT 



<213> Hepatitis B virus 



<400> 60 



Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1.5^ 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg His Val Phe Leu Cys Trp Gly Asp 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Thr 
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65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 ^155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 61 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 61 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 * 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



WO 03/024481 



PCT/IB02/04132 



-53- 

His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Asp Leu Thr Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 62 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 62 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 . 55 60 
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Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu lie Phe Gly Arg Glu Thr Val 
130 135 * 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 63 
<211> 183 
<212> PRT 

<213> Hepatitis B virus 
<400> 63 

Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
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35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Val 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Val Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 " 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Ala Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 " 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 64 

<211> 213 

<212> PRT 

<213> Hepatitis B virus 

<400> 64 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 
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Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 " 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Asn 

85 90 95 

Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Val Ser Arg Asp 
100 105 110 

Leu Val Val Gly Tyr Val Asn Thr Thr Val Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 ' 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser 
195 200 205 



Arg Glu Ser Gin Cys 
210 



<210> 65 

<211> 183 

<212> PRT 

<213> Hepatitis B virus 



<400> 65 

Met Asp lie Asp Pro Tyr Lys Glu 
1 5 



Phe Gly Ala Thr Val Glu Leu Leu 
10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 
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Thr Ala Ser Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Clu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp 
50 55 " 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Thr Pro Arg Arg Arg Thr 
145 150 ~ 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 " 170 175 



Gin Ser Arg Glu Ser Gin Cys 
180 



<210> 66 
<211> 212 
<212> PRT 

<213> Hepatitis B virus 
<400> 66 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
15 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
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35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Ala Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



He Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 " 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 67 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 67 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
1.5 10 15 
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Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 6.0 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Thr Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Val Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 ' 185 " 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 68 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 
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<400> 68 

Met Gin Leu Phe His Leu Cys Leu lie He Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Arg He Leu Cys Trp Gly Glu Leu Met Thr 
85 90 * 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Thr Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 



<210> 69 
<211> 212 
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<212> PRT 

<213> Hepatitis B virus 
<400> 69 

Met Gin Leu Phe His Leu Cys Leu Val lie Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ala 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Asn Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Asn Tyr Val Asn Thr Asn Met Gly Leu Lys lie Arg Gin 
115 120 125 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



Leu Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 ~ 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 205 



Glu Ser Gin Cys 
210 
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<210> 70 

<211> 212 

<212> PRT 

<213> Hepatitis B virus 

<400> 70 

Met Gin Leu Phe His Leu Cys Leu lie lie Ser Cys Ser Cys Pro Thr 
1 5 10 15 



Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp lie 
20 25 " 30 



Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu Ser Phe Leu 
35 40 45 



Pro Ser Ala Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 



Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 



His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp Leu Met Thr 
85 90 95 



Leu Ala Thr Trp Val Gly Val Asn Leu Glu Asp Pro Ala Ser Arg Asp 
100 105 110 



Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys Phe Arg Gin 
115 120 125 



Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 



lie Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 175 



Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 " 185 190 



Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
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195 200 205 



Glu Ser Gin Cys 
210 



<210> 71 

<211> 183 

<212> PRT 

<213> Hepatitis B virus 

<400> 71 

Met Asp lie Asp Pro Tyr Lys Glu Phe Gly* Ala Thr Val Glu Leu Leu 
1 5 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ala Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Asn Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Asn Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



lie Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 " 135 140 



Glu Thr Thr Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 
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Gln Ser Arg Glu Ser Gin Cys 
180 



<210> 72 

<211> 183 

<212> PRT 

<213> Hepatitis B virus 

<400> 72 

Met Asp lie Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 5 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro lie 
65 70 75 80 



Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



Phe Arg Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val He Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Cys Val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 " 160 



Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser 
165 170 175 



Gin Ser Arg Gly Ser Gin Cys 
180 
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<210> 73 

<211> 188 

<212> PRT 

<213> Hepatitis B virus 

<400> 73 

Met Asp lie Asp Pro Tyr Lys Glu Phe Gly Ser Ser Tyr Gin Leu Leu 
1 5 10 15 



Asn Phe Leu Pro Leu Asp Phe Phe Pro Asp Leu Asn Ala Leu Val Asp 
20 25 30 



Thr Ala Thr Ala Leu Tyr Glu Glu Glu Leu Thr Gly Arg Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala lie Arg Gin Ala Leu Val Cys Trp Asp Glu 
50 55 60 



Leu Thr Lys Leu lie Ala Trp Met Ser Ser Asn lie Thr Ser Glu Gin 
65 70 75 80 



Val Arg Thr lie lie Val Asn His Val Asn Asp Thr Trp Gly Leu Lys 
85 90 95 



Val Arg Gin Ser Leu Trp Phe His Leu Ser Cys Leu Thr Phe Gly Gin 
100 105 110 



His Thr Val Gin Glu Phe Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Ala Pro Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser Thr Leu Pro 
130 135 140 



Glu His Thr Val He Arg Arg Arg Gly Gly Ala Arg Ala Ser Arg Ser 
145 150 155 160 



Pro Arg Arg Arg Thr Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro 
165 170 175 



Arg Arg Arg Arg Ser Gin Ser Pro Ser Thr Asn Cys 
180 185 



<210> 74 
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<211> 217 
<212> PRT 

<213> Hepatitis B virus 



<400> 74 

Met Tyr Leu Phe His Leu Cys Leu Val Phe Ala Cys Val Pro Cys Pro 
1 5 10 15 



Thr Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Asp Met Asp 
20 25 30 



lie Asp Pro Tyr Lys Glu Phe Gly Ser Ser Tyr Gin Leu Leu Asn Phe 
35 40 45 



Leu Pro Leu Asp Phe Phe Pro Asp Leu Asn Ala Leu Val Asp Thr Ala 
50 55 60 



Ala Ala Leu Tyr Glu Glu Glu Leu Thr Gly Arg Glu His Cys Ser Pro 
65 70 75 80 



His His Thr Ala lie Arg Gin Ala Leu Val Cys Trp Glu Glu Leu Thr 
85 90 95 



Arg Leu lie Thr Trp Met Ser Glu Asn Thr Thr Glu Glu Val Arg Arg 
100 105 110 



lie He Val Asp His Val Asn Asn Thr Trp Gly Leu Lys Val Arg Gin 
115 120 125 



Thr Leu Trp Phe His Leu Ser Cys Leu Thr Phe Gly Gin His Thr Val 
130 135 140 



Gin Glu Phe Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Ala Pro 
145 150 155 160 



Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu His Thr 
165 170 175 



Val He Arg Arg Arg Gly Gly Ser Arg Ala Ala Arg Ser Pro Arg Arg 
180 185 190 



Arg Thr Pro Ser 
195 



Pro 



Arg Arg Arg Arg Ser Gin Ser 
200 



Pro Arg Arg Arg 
205 
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Arg Ser Gin Ser Pro Ala Ser Asn Cys 
210 215 



<210> 75 

<211> 262 

<212> PRT 

<213> Hepatitis B virus 

<400> 75 



Met Asp Val Asn Ala Ser Arg Ala Leu Ala Asn Val Tyr Asp Leu Pro 
15 10 15 



Asp Asp Phe Phe Pro Lys lie Glu Asp Leu Val Arg Asp Ala Lys Asp 
20 25 30 



Ala Leu Glu Pro Tyr Trp Lys Ser Asp Ser He Lys Lys His Val Leu 
35 40 45 



He Ala Thr His Phe Val Asp Leu He Glu Asp Phe Trp Gin Thr Thr 
50 55 60 



Gin Gly Met His Glu He Ala Glu Ala He Arg Ala Val He Pro Pro 
65 70 75 80 



Thr Thr Ala Pro Val Pro Ser Gly Tyr Leu He Gin His Asp Glu Ala 
85 90 95 



Glu Glu He Pro Leu Gly Asp Leu Phe Lys Glu Gin Glu Glu Arg He 
100 105 110 



Val Ser Phe Gin Pro Asp Tyr Pro He Thr Ala Arg He His Ala His 
115 120 125 



Leu Lys Ala Tyr Ala Lys He Asn Glu Glu Ser Leu Asp Arg Ala Arg 
130 135 140 



Arg Leu Leu Trp Trp His Tyr Asn Cys Leu Leu Trp Gly Glu Ala Thr 
145 150 155 160 



Val Thr Asn Tyr He Ser Arg Leu Arg Thr Trp Leu Ser Thr Pro Glu 
165 170 175 



Lys Tyr Arg Gly Arg Asp Ala Pro Thr He Glu Ala He Thr Arg Pro 
180 185 190 
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Ile Gin Val Ala Gin Gly Gly Arg Lys Thr Ser Thr Ala Thr Arg Lys 
195 200 205 



Pro Arg Gly Leu Glu Pro Arg Arg Arg Lys Val Lys Thr Thr Val Val 
210 215 ' 220 



Tyr Gly Arg Arg Arg Ser Lys Ser Arg Glu Arg Arg Ala Ser Ser Pro 
225 230 " " 235 240 



Gin Arg Ala Gly Ser Pro Leu Pro Arg Ser Ser Ser Ser His His Arg 
245 250 255 



Ser Pro Ser Pro Arg Lys 
260 



<210> 76 
<211> 305 
<212> PRT 

<213> Hepatitis B virus 
<400> 76 

Met Trp Asp Leu Arg Leu His Pro Ser Pro Phe Gly Ala Ala Cys Gin 
15 10 15 



Gly lie Phe Thr Ser Ser Leu Leu Leu Phe Leu Val Thr Val Pro Leu 
20 25 30 



Val Cys Thr lie Val Tyr Asp Ser Cys Leu Cys Met Asp lie Asn Ala 
35 40 45 



Ser Arg Ala Leu Ala Asn Val Tyr Asp Leu Pro Asp Asp Phe Phe Pro 
50 55 60 



Lys lie Asp Asp Leu Val Arg Asp Ala Lys Asp Ala Leu Glu Pro Tyr 
65 70 75 80 



Trp Arg Asn Asp Ser lie Lys Lys His Val Leu lie Ala Thr His Phe 
85 90 95 



Val Asp Leu He Glu Asp Phe Trp Gin Thr Thr <31n Gly Met His Glu 
100 105 110 



He Ala Glu Ala 



Leu Arg Ala He He Pro Ala Thr Thr Ala Pro Val 
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115 120 



Pro Gin Gly Phe Leu Val Gin His 
130 135 



Gly Glu Leu Phe Arg Tyr Gin Glu 
145 150 



Asp Tyr Pro Val Thr Ala Arg lie 
165 



-69- 

125 

Glu Glu Ala Glu Glu He Pro Leu 
140 

Glu Arg Leu Thr Asn Phe Gin Pro 
155 160 

His Ala His Leu Lys Ala Tyr Ala 
170 175 



Lys He Asn Glu Glu Ser Leu Asp Arg Ala Arg Arg Leu Leu Trp Trp 
180 185 190 



His Tyr Asn Cys Leu Leu Trp Gly Glu Pro Asn Val Thr Asn Tyr He 
195 200 205 



Ser Arg Leu Arg Thr Trp Leu Ser Thr Pro Glu Lys Tyr Arg Gly Lys 
210 215 220 



Asp Ala Pro Thr He Glu Ala He Thr Arg Pro He Gin Val Ala Gin 
225 230 235 240 



Gly Gly Arg Asn Lys Thr Gin Gly Val Arg Lys Ser Arg Gly Leu Glu 
245 250 255 



Pro Arg Arg Arg Arg Val Lys Thr Thr He Val Tyr Gly Arg Arg Arg 
260 265 270 

Ser Lys Ser Arg Glu Arg Arg Ala Pro Thr Pro Gin Arg Ala Gly Ser 
275 280 285 

Pro Leu Pro Arg Thr Ser Arg Asp His His Arg Ser Pro Ser Pro Arg 
290 295 300 



Glu 
305 



<210> 77 

<211> 185 

<212> PRT 

<213> Hepatitis B virus 



<400> 



77 
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Met Asp He Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 



Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Asn Asn Leu Glu Asp Pro Ala 
65 70 75 80 



Ser Arg Asp Leu Val Val Asn Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 



He Arg Gin Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg 
100 105 110 



Glu Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr 
115 120 125 



Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro 
130 135 140 



Glu Thr Thr Val Val Arg Arg Arg Asp Arg Gly Arg Ser Pro Arg Arg 
145 150 155 160 



Arg Thr Pro Ser Pro Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg 
165 170 175 



Arg Ser Gin Ser Arg Glu Ser Gin Cys 
180 185 



<210> 78 
<211> 152 
<212> PRT 

<213> Hepatitis B virus 
<400> 78 

Met Asp lie Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
15 10 15 
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Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 



Thr Ala Ala Ala Leu Tyr Arg Asp Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 



Ser Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Asp 
50 55 60 



Leu Met Thr Leu Ala Thr Trp Val Gly Thr Asn Leu Glu Asp Gly Gly 
65 70 ^75 ~ 80 



Lys Gly Gly Ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Val 
85 90 95 



Gly Leu Lys Phe Arg Gin Leu Leu Trp Phe His lie Ser Cys Leu Thr 
100 105 110 



Phe Gly Arg Glu Thr Val Leu Glu Tyr Leu Val Ser Phe Gly Val Trp 
115 120 125 



lie Arg Thr Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro lie Leu Ser 
130 135 140 



Thr Leu Pro Glu Thr Thr Val Val 
145 150 

<210> 79 
<211> 3635 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> plasmid pAP283-58 
<400> 79 

cgagctcgcc cctggcttat cgaaattaat acgactcact atagggagac cggaattcga 60 
gctcgcccgg ggatcctcta gaattttctg cgcacccatc ccgggtggcg cccaaagtga 120 
ggaaaatcac atggcaaata agccaatgca accgatcaca tctacagcaa ataaaattgt 180 
gtggtcggat ccaactcgtt tatcaactac attttcagca agtctgttac gccaacgtgt 240 
taaagttggt atagccgaac tgaataatgt ttcaggtcaa tatgtatctg tttataagcg 300 
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tcctgcacct 


aaaccggaag 


gttgtgcaga 


tgcctgtgtc 


attatgccga 


atgaaaacca 


360 


atccattcgc 


acagtgattt 


cagggtcagc 


cgaaaacttg 


gctaccttaa 


aagcagaatg 


420 


ggaaactcac 


aaacgtaacg 


ttgacacact 


cttcgcgagc 


ggcaacgccg 


gtttgggttt 


480 


ccttgaccct 


actgcggcta 


tcgtatcgtc 


tgatactact 


gcttaagctt 


gtattctata 


540 


gtgtcaccta 


aatcgtatgt 


gtatgataca 


taaggttatg 


tattaattgt 


agccgcgttc 


600 


taacgacaat 


atgtacaagc 


ctaattgtgt 


agcatctggc 


ttactgaagc 


agaccctatc 


660 


atctctctcg 


taaactgccg 


tcagagtcgg 


tttggttgga 


cgaaccttct 


gagtttctgg 


720 


taacgccgtt 


ccgcaccccg 


gaaatggtca 


ccgaaccaat 


cagcagggtc 


atcgctagcc 


780 


agatcctcta 


cgccggacgc 


atcgtggccg 


gcatcaccgg 


cgcacacagt 


gcggttgctg 


840 


gcgcctatat 


cgccgacatc 


accgatgggg 


aagatcgggc 


tcgccacttc 


gggctcatga 


900 


gcgcttgttt 


cggcgtgggt 


atggtggcag 


gccccgtggc 


cgggggactg 


ttgggcgcca 


960 


tctccttgca 


tgcaccattc 


cttgcggcgg 


cggtgcttca 


acggcctcaa 


cctactactg 


1020 


ggctgcttcc 


taatgcagga 


gtcgcataag 


ggagagcgtc 


gatatggtgc 


actctcagta 


1080 


caatctgctc 


tgatgccgca 


tagttaagcc 


aactccgcta 


tcgctacgtg 


actgggtcat 


1140 


ggctgcgccc 


cgacacccgc 


caacacccgc 


tgacgcgccc 


tgacgggctt 


gtctgctccc 


1200 


ggcatccgct 


tacagacaag 


ctgtgaccgt 


ctccgggagc 


tgcatgtgtc 


agaggttttc 


1260 


accgtcatca 


ccgaaacgcg 


cgaggcagct 


tgaagacgaa 


agggcctcgt 


gatacgccta 


1320 


tttttatagg 


ttaatgtcat 


gataataatg 


gtttcttaga 


cgtcaggtgg 


cacttttcgg 


1380 


ggaaatgtgc 


gcggaacccc 


tatttgttta 


tttttctaaa 


tacattcaaa 


tatgtatccg 


1440 


ctcatgagac 


aataaccctg 


ataaatgctt 


caataatatt 


gaaaaaggaa 


gagtatgagt 


1500 


attcaacatt 


tccgtgtcgc 


ccttattccc 


ttttttgcgg 


cattttgcct 


tcctgttttt 


1560 


gctcacccag 


aaacgctggt 


gaaagtaaaa 


gatgctgaag 


atcagttggg 


tgcacgagtg 


1620 


ggttacatcg 


aactggatct 


caacagcggt 


aagatccttg 


agagttttcg 


ccccgaagaa 


1680 


cgttttccaa 


tgatgagcac 


ttttaaagtt 


ctgctatgtg 


gcgcggtatt 


atcccgtatt 


1740 


gacgccgggc 


aagagcaact 


cggtcgccgc 


atacactatt 


ctcagaatga 


cttggttgag 


1800 


tactcaccag 


tcacagaaaa 


gcatcttacg 


gatggcatga 


cagtaagaga 


attatgcagt 


1860 


gctgccataa 


ccatgagtga 


taacactgcg 


gccaacttac 


ttctgacaac 


gatcggagga 


1920 


ccgaaggagc 


taaccgcttt 


tttgcacaac 


atgggggatc 


atgtaactcg 


ccttgatcgt 


1980 


tgggaaccgg 


agctgaatga 


agccatacca 


aacgacgagc 


gtgacaccac 


gatgcctgta 


2040 


gcaatggcaa 


caacgttgcg 


caaactatta 


actggcgaac 


tacttactct 


agcttcccgg 


2100 


caacaattaa 


tagactggat 


ggaggcggat 


aaagttgcag 


gaccacttct 


gcgctcggcc 


2160 
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-73- 








cttccggctg 


gctggtttat 


tgctgataaa 


tctggagccg 


gtgagcgtgg 


gtctcgcggt 


2220 


atcattgcag 


cactggggcc 


agatggtaag 


ccctcccgta 


tcgtagttat 


ctacacgacg 


2280 


gggagtcagg 


caactatgga 


tgaacgaaat 


agacagatcg 


ctgagatagg 


tgcctcactg 


2340 


attaagcatt 


ggtaactgtc 


agaccaagtt 


tactcatata 


tactttagat 


tgatttaaaa 


2400 


cttcattttt 


aatttaaaag 


gatctaggtg 


aagatccttt 


ttgataatct 


catgaccaaa 


2460 


atcccttaac 


gtgagttttc 


gttccactga 


gcgtcagacc 


ccgtagaaaa 


gatcaaagga 


2520 


tcttcttgag 


atcctttttt 


tctgcgcgta 


atctgctgct 


tgcaaacaaa 


aaaaccaccg 


2580 


ctaccagcgg 


tggtttgttt 


gccggatcaa 


gagctaccaa 


ctctttttcc 


gaaggtaact 


2640 


ggcttcagca 


gagcgcagat 


accaaatact 


gtccttctag 


tgtagccgta 


gttaggccac 


2700 


cacttcaaga 


actctgtagc 


accgcctaca 


tacctcgctc 


tgctaatcct 


gttaccagtg 


2760 


gctgctgcca 


gtggcgataa 


gtcgtgtctt 


accgggttgg 


actcaagacg 


atagttaccg 


2820 


gataaggcgc 


agcggtcggg 


ctgaacgggg 


ggttcgtgca 


cacagcccag 


cttggagcga 


2880 


acgacctaca 


ccgaactgag 


atacctacag 


cgcgagcatt 


gagaaagcgc 


cacgcttccc 


2940 


gaagggagaa 


aggcggacag 


gtatccggta 


agcggcaggg 


tcggaacagg 


agagcgcacg 


3000 


agggagcttc 


cagggggaaa 


cgcctggtat 


ctttatagtc 


ctgtcgggtt 


tcgccacctc 


3060 


tgacttgagc 


gtcgattttt 


gtgatgctcg 


tcaggggggc 


ggagcctatg 


gaaaaacgcc 


3120 


agcaacgcgg 


cctttttacg 


gttcctggcc 


ttttgctggc 


cttttgctca 


catgttcttt 


3180 


cctgcgttat 


cccctgattc 


tgtggataac 


cgtattaccg 


cctttgagtg 


agctgatacc 


3240 


gctcgccgca 


gccgaacgac 


gagcgcagcg 


agtcagtgag 


cgaggaagcg 


gaagagcgcc 


3300 


caatacgcaa 


accgcctctc 


cccgcgcgtt 


ggccgattca 


ttaatgcagc 


tgtggtgtca 


3360 


tggtcggtga 


tcgccagggt 


gccgacgcgc 


atctcgactg 


catggtgcac 


caatgcttct 


3420 


ggcgtcaggc 


agccatcgga 


agctgtggta 


tggccgtgca 


ggtcgtaaat 


cactgcataa 


3480 


ttcgtgtcgc 


tcaaggcgca 


ctcccgttct 


ggataatgtt 


ttttgcgccg 


acatcataac 


3540 


ggttctggca 


aatattctga 


aatgagctgt 


tgacaattaa 


tcatcgaact 


agttaactag 


3600 


tacgcaagtt 


cacgtaaaaa 


gggtatcgcg 


gaatt 






3635 



<210> 80 

<211> 131 

<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> AP205 coat protein 
<400> 80 

Met Ala Asn Lys Pro Met Gin Pro lie Thr Ser Thr Ala Asn Lys lie 
15 10 15 



Val Trp Ser Asp Pro Thr Arg Leu Ser Thr Thr Phe Ser Ala Ser Leu 
20 25 30 



Leu Arg Gin Arg Val Lys Val Gly lie Ala Glu Leu Asn Asn Val Ser 
35 40 45 



Gly Gin Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly 
50 55 60 



Cys Ala Asp Ala Cys Val lie Met Pro Asn Glu Asn Gin Ser lie Arg 
65 70 75 80 



Thr Val lie Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu 
85 90 95 



Trp Glu Thr His Lys Arg Asn Val Asp Thr Leu Phe Ala Ser Gly Asn 
100 105 110 



Ala Gly Leu Gly Phe Leu Asp Pro Thr Ala Ala lie Val Ser Ser Asp 
115 120 125 



Thr Thr Ala 
130 



<210>. 81 

<211> 131 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> AP205 coat protein 

<400> 81 

Met Ala Asn Lys Thr Met Gin Pro lie Thr Ser Thr Ala Asn Lys lie 
1 5 10 15 



Val Trp Ser Asp Pro Thr Arg Leu Ser Thr Thr Phe Ser Ala Ser Leu 
20 25 30 
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Leu Arg Gin Arg Val Lys Val Gly He Ala Glu Leu Asn Asn Val Ser 
35 40 45 



Gly Gin Tyr Val Ser Val Tyr Lys Arg Pro Ala Pro Lys Pro Glu Gly 
50 55 60 



Cys Ala Asp Ala Cys Val He Met Pro Asn Glu Asn Gin Ser He Arg 
65 70 75 80 



Thr Val He Ser Gly Ser Ala Glu Asn Leu Ala Thr Leu Lys Ala Glu 
85 90 95 



Trp Glu Thr His Lys Arg Asn Val Asp Thr Leu Phe Ala Ser Gly Asn 
100 105 110 



Ala Gly Leu Gly Phe Leu Asp Pro Thr Ala Ala He Val Ser Ser Asp 
115 120 125 



Thr Thr Ala 
130 



<210> 82 

<211> 3607 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> plasraid pAP281-32 
<400> 82 



cgagctcgcc cctggcttat 


cgaaattaat 


acgactcact 


atagggagac 


cggaattcga 


60 


gctcgcccgg ggatcctcta 


gattaaccca 


acgcgtagga 


gtcaggccat 


ggcaaataag 


120 


acaatgcaac cgatcacatc 


tacagcaaat 


aaaattgtgt 


ggtcggatcc 


aactcgttta 


180 


tcaactacat tttcagcaag 


tctgttacgc 


caacgtgtta 


aagttggtat 


agccgaactg 


240 


aataatgttt caggtcaata 


tgtatctgtt 


tataagcgtc 


ctgcacctaa 


accgaaggtc 


300 


agatgcctgt gtcattatgc 


cgaatgaaaa 


ccaatccatt 


cgcacagtga 


tttcagggtc 


360 


agccgaaaac ttggctacct 


taaaagcaga 


atgggaaact 


cacaaacgta 


acgttgacac 


420 


actcttcgcg agcggcaacg 


ccggtttggg 


tttccttgac 


cctactgcgg 


ctatcgtatc 


480 


gtctgatact actgcttaag 


cttgtattct 


atagtgtcac 


ctaaatcgta 


tgtgtatgat 


540 
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acataaggtt 


atgtattaat 


ggtagccgcg 


ttctaacgac 


aatatgtaca 


agcctaattg 


600 


tgtagcatct 


ggcttactga 


agcagaccct 


atcatctctc 


tcgtaaactg 


ccgtcagagt 


660 


cggttgggtt 


ggacagacct 


ctgagtttct 


ggtaacgccg 


ttccgcaccc 


cggaaatggt 


720 


caccgaacca 


ttcagcaggg 


tcatcgctag 


ccagatcctc 


tacgccggac 


gcatcgtggc 


780 


ccgcatcacc 


ggcgccacag 


gtgcggtgct 


ggcgcctata 


tcgccgacat 


caccgatggg 


840 


gaagatcggg 


ctcgccactt 


cgggctcatg 


atcgctggtt 


tccgcctggg 


tatggtggca 


900 


ggccccgtgg 


cccgggggac 


tgttgggcgc 


catctccttg 


catgcaccat 


tccttgcggc 


960 


ggcggtgctc 


aacggcctca 


acctactact 


gggctgcttc 


ctaatgcagg 


agtcgcataa 


1020 


gggagagcgt 


cgatatggtg 


cactctcagt 


acaatctgct 


ctgatgccgc 


atagttaagc 


1080 


caactccgct 


atcgctacgt 


gactgggtca 


tggctgcgcc 


ccgacacccg 


ccaacacccg 


1140 


ctgacgcgcc 


ctgacgggct 


tgtctgcttc 


cggcatccgc 


ttacagacaa 


gctgtgaccg 


1200 


tctccgggag 


ctgcatgtgt 


cagaggtttt 


caccgtcatc 


accgaaacgc 


gcgaggcagc 


1260 


ttgaagacga 


aagggcctcg 


tgatacgcct 


atttttatag 


gttaatgtca 


tgataataat 


1320 


ggtttcttag 


acgtcaggtg 


gcacttttcg 


gggaaatgtg 


cgcggacccc 


ctattggttt 


1380 


atttttctaa 


atacattcaa 


atatgtatcc 


gctcatgaga 


caataaccct 


gataaatgct 


1440 


tcaataatat 


tgaaaaagga 


agagtatgag 


tattcaacat 


ttccgtgtcg 


cccttattcc 


1500 


cttttttgcg 


gcattttgcc 


ttcctgtttt 


tgctcaccca 


gaaacgctgg 


tgaaagtaaa 


1560 


agatgctgaa 


gatcagttgg 


gtgcacgagt 


gggttacatc 


gaactggatc 


tcaacagcgg 


1620 


taagatcctt 


gagagttttc 


gccccgaaga 


acgtttttca 


atgatgagca 


cttttaaagt 


1680 


tctgctatgt 


gtcgcggtat 


tatcccgtat 


tgacgccggg 


caagagcaac 


tcggtcgccg 


1740 


catacactat 


tctcagaatg 


acttggtggt 


acctaccagt 


cacagaaaag 


catcttacgg 


1800 


atggcatgac 


agtaagagaa 


ttatgcagtg 


ctgccataac 


catgagtgat 


aacactgcgg 


1860 


ccaacttact 


tctgacaacg 


atcggaggac 


cgaaggagct 


aaccgctttt 


ttgcacaaca 


1920 


tgggggatca 


tgtaactcgc 


cttgatcgtt 


gggaaccgga 


gctgaatgaa 


gccataccaa 


1980 


acgacgagcg 


tgacaccacg 


atgcctgtac 


gaacggcaac 


aacgttgcgc 


aaactattaa 


2040 


ctggcgaact 


acttactcta 


gcttcccggc 


aacaattaat 


agactggatg 


gaggcggata 


2100 


aagttgcagg 


accacttctg 


cgctcggccc 


ttccggctgg 


ctggtttatt 


gctgataaat 


2160 


ctggagccgg 


tgagcgtggg 


tctcgcggta 


tcattgcagc 


actggggcca 


gatggtaagc 


2220 


cctcccgtat 


cgtagttatc 


tacacgacgg 


ggagtcaggc 


aactatggat 


gaacgaaata 


2280 


gacagatcgc 


tgagataggt 


gcctcactga 


ttaagcattg 


gtaactgtca 


gaccaagttt 


2340 


actcatatat 


actttagatt 


gatttaaaac 


ttcattttta 


atttaaaagg 


atctaggtga 


2400 
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agatcctttt 


tgataatctc 


atgaccaaa^ 


tcccttaacg 


tgagttttcg 


ttccactgag 


2:460 


cggtcagacc 


ccgtagaaag,- 


•at<faaaggat 


cttcttgaga 


tccttttttt 


ctgcgcgtaa 


2520 


tcigctgctt 


gcaaacaaaa 


aaaccaccgc 


taccagcggt 


ggtttgtttg 


ccggatcaag 


2580 


agctaccaac 


tctttttccg 


aaggtaactg 


gcttcagcag 


agcgcagata 


ccaaatactg 


2640 


tccttctagt 


gtagccgtag 


ttaggccacc 


acttcaagaa 


ctctgtagca 


ccgcctacat 


2700 


acctcgctct 


gctaatcctg 


ttaccagtgg 


ctgctgccag 


tggcgataag 


tcgtgtctta 


2760 


ccgggttgga 


ctcaagacga 


taggtaccgg 


ataaggcgca 


gcggtcgggc 


tgaacggggg 


2820 


gttcgtgcac 


acagcccagc 


ttggagcgaa 


cgacctacac 


cgaactgaga 


tacctacagc 


2880 


gcgagcattg 


agaaagcgcc 


acgcttcccg 


aagggagaaa 


ggcggacagg 


tatccggtaa 


2940 


gcggcagggt 


cggaacaaga 


gagcgcacga 


gggagcttcc 


agggggaaac 


gcctggtatc 


3000 


tttatagtcc 


tgtcgggttt 


cgccacctct 


gacttgagcg 


tcgatttttg 


tgatgctcgt 


3060 


caggggggcg 


gagcctatgg 


aaaaacgcca 


gcaacgcggc 


ctttttacgg 


ttcctggcct 


3120 


ttggctggcc 


ttttgctcac 


atgttctttc 


ctgcgttatc 


ccctgattct 


gtggataacc 


3180 


gtattaccgc 


ctttgagtga 


gctgataccg 


ctcgccgcag 


ccgaacgacc 


gacggcgcag 


3240 


cgagtcagtg 


agcgaggaag 


cggaagagcg 


cccaatacgc 


aaaccgcctc 


tccccgcgcg 


3300 


ttggccgatt 


cattaatgca 


gctgtggtgt 


catggtcggt 


gatcgccagg 


gtgccgacgc 


3360 


gcatctcgac 


tgcatggtgc 


accaatgctt 


ctggcgtcag 


gcagccatcg 


gaagctgtgg 


3420 


tatggccgtg 


caggtcgtaa 


atcactgcat 


aattcgtgtc 


gctcaaggcg 


cactcccgtt 


3480 


ctggataatg 


ttttttgcgg 


cgacatcata 


acggttctgg 


caaatattct 


gaaatgagct 


3540 


ggtgacaatt 


aatcatcgaa 


ctagttaact 


agtacgcaag 


ttcacgtaaa 


aagggtatcg 


3600 


cggaatt 












3607 



